Repetitive application of caffeine sensitizes caffeine-induced Ca2+ release in bullfrog sympathetic ganglion neurons.
Cytosolic free calcium concentration ([Ca(2+)](i)) was recorded from cultured bullfrog sympathetic ganglion cells loaded with the Ca(2+)-indicator Fura-2 or Fura-6F. Repetitive application of caffeine at a low concentration, which either failed to produce any [Ca(2+)](i) elevation or induced a small gradual increase in [Ca(2+)](i) at first challenge, produced a drastic increase in the amplitude of Ca(2+) release (caffeine response). The caffeine response eventually reached peak amplitude and then remained constant even if caffeine application were continued. This augmentation was maintained for up to 2 h, and was achieved not only by repetitive application but also by a long exposure of caffeine. However, this augmentation was neither achieved by repetitive administration of high K(+)-solution, nor caused by inhibition of phosphodiesterase by caffeine. The repetitive or sustained application of caffeine is suggested to increase the caffeine sensitivity of the calcium release channel to calcium, thus causing the potentiation of the caffeine response.